Nonequivalent nucleotide trapping in the two nucleotide binding folds of the human multidrug resistance protein MRP1.
Multidrug resistance protein 1 (MRP1) and P-glycoprotein, which are ATP-dependent multidrug efflux pumps and involved in multidrug resistance of tumor cells, are members of the ATP binding cassette proteins and contain two nucleotide-binding folds (NBFs). P-glycoprotein hydrolyzes ATP at both NBFs, and vanadate-induced nucleotide trapping occurs at both NBFs. We examined vanadate-induced nucleotide trapping in MRP1 stably expressed in KB cell membrane by using 8-azido-[alpha-(32)P]ATP. Vanadate-induced nucleotide trapping in MRP1 was found to be stimulated by reduced glutathione, glutathione disulfide, and etoposide and to be synergistically stimulated by the presence of etoposide and either glutathione. These results suggest that glutathione and etoposide interact with MRP1 at different sites and that those bindings cooperatively stimulate the nucleotide trapping. Mild trypsin digestion of MRP1 revealed that vanadate-induced nucleotide trapping mainly occurs at NBF2. Our results suggest that the two NBFs of MRP1 might be functionally nonequivalent.